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Total pressure loss is one of the most important parameters in the design of a
turbine. This parameter effects not only the turbine performance, but consequently the
engine power balance and engine performance. Computational Fluid Dynamics (CFD)
can be an effective tool in predicting turbine total pressure loss, and also for performing
sensitivity studies to achieve an optimal design with respect to pressure loss. In the
present study, the AEROVISC code was used to predict the total pressure loss in the
Turbine Technology Team Gas Generator Oxidizer Turbine (GGOT).
The objectives in this study are two-fold. It is first necessary to determine an
optimal methodology in predicting total pressure loss. The type of grid, grid density and
distribution are parameters which may effect the loss prediction. Also, the effect of
using a standard K-_ turbulence model with wall functions versus a two-layer turbulence
model needs to be investigated. The use of grid embedding to resolve areas with high
flow gradients needs to be explored. The second objective of the study is to apply' the
optimal methodology toward evaluating different tip leakage control concepts.
The approach taken in this study was as follows:
1) A nominal baseline case was run (baseline grid with standard wall
functions)
a) Grid parametrics were performed on grid density
b) Grid embedding was applied to the rotor leading and trailing edges,
and in the tip region.
c) Evaluation of a two-layer turbulence model (in progress)
Each of the above cases were assessed in terms of total pressure loss in
comparison with the baseline case, and in terms of the difference in secondary flow
resolution in comparison with the baseline case.
2) The optimal methodology from Step 1 is applied towards evaluating
different tip leakage control concepts which will include
a) Hollow rotor
b) Hollow rotor with partitions (labyrinth seal approach)
c) Hollow rotor with partitions and suction-side rotor slots (to reduce
fluid impingement angle)
As this work is still in progress, conclusions are not available at this time.
1359
https://ntrs.nasa.gov/search.jsp?R=19950017007 2020-06-16T08:40:48+00:00Z
C
0
_0
0_
,_>
C_
c-
O
,m
m
O.
0
L_
EL
Z
"I-o
ILl --J
_o ,,._ _
o_ _o
<
Oz(30
1360
Z1361
V
I
W _
>_ o
o _
1362
C
°o
.m
.>_
C3
c-
o
6m
40
a
0
O.
i,J
r_
O
r_
rr
o
O
to-
O
?-
a.
_z
|
I!
mr
o
P
-41
Z
O=
i
_z
ar
1363
1364
E
0
._>
r'h
(.-
0
(/_
m
(3.
0
otn
--D
mo
mz
u.Iw
_D
_-Z
-JuJ
O_
I-----
0
I--
D
ff.
C_
Z
"I"
0
n-
O.
I1.
n-
<
rr
(_.
Q
n,-
uJ _ ,.,,
Zzw
IJ.I 1.1,1
u. 0
1365
C,!
C
0
,B
m
c_
0
Oa
a
W
I I I
1366
.9
l#1
,m
C
.9
l#l
!
0
ill !!I !!i !I!
I--
87 ° ,
1367
OF mOOlll O,.J,e._ITY
c-
O
_0
om
>_
t_
C
0
_0
m
(3.
0
13.
09
O_
mz
u.l L_
_z
..J _l
_- u.l
o_
w
O0
z _
_"O_
< _ i _z__<
_-_" . " _ :t_. _
=
0
z
w _1 111 ul t_ m 111 i11
(J m O0 O_ O0
1368
O0 . . .
o.
_ _l_ o_
_a
1369
.i
._>
i'm
R il i ii iI il ii II il; il iI
........ F , + 't i !; _t 1; _l _ {, t tl
_ I!i _ hit _ til It:I lit Ill lid Ill llt ill ill tl _ II
19i 011 N _ ,,=l • I Ill Ill I_ Ill ,_1 ill • ImJ Ill _ -.I I II ill I
m ill Ill ill ill _l" ll" • IP Wl _ Ill I_l N lit .=1 ..,I -=i -I I Ill
I _._ _#._._p_1._._._._ .._,Ai_ '
i o ,.,....,_<_..-_....... , .;:,,,,,,, ......
• "_ ...l_lt".'" • " _ _ l I Ulll#/#.# .. " "
r _ r i , • i • I # w! . - -
_o J>_<:; ,',',',',.,., ,' ,' , ,' ,'.,'.,',,'_'//#L',':.;-:'.,_-
Jl!_::? ", ,' ' , '" '.' ,'. ', ,'....... .',"," ," _ JL1 _/,_:;.,-_-"t
Z !! • i" _ _ ," , ' _ ..... , __ilOll p
"7
c_,, ,_//l q t ,_,-' .,.,',...,:.',",;','-..- " • .'-.:'-."-_-'_,_>,,,,,i
ill i it ;,;_tl i I _ __ • ,_ ", ;" ,_',''.`'-" ' " --_=l_u_#l
_ ui_ _.4.1lilil ?_; < t-_ :'_ ''" ..... "...... "'"_"" '_
I.,- _ ._t¢.,-.._._%._'_'_-_', _--._ "-_.,,,, ,, ,
___-_ .... _--_ .---_--_---- : :. ': -,i
r_I_/ -"-......' ' ...... . ....
_._ . . . .-._._.1.J. _'I - .---...-' ..,- _, _.,_# /, I
I,Y." ' ; .t..'-"-"." .............. ""', , i I
?:_ " "" .... I..: .......... "'o_,tr ,, / l"
1370
(.-
O
au
._m
.>_
r_
(=
O
,m
u
O.
o
L_
r_
O
=_,=,
WZ
(_U,I
U}m-
G..G-
z?(/}
W
z
_g
1,61
\
\
\
1371
C
.2
C
.o
i#1
p
.,,.li_.i.,t._.tl.ll
z_
_i'_<_<'>_- "
ul
I
I
I
1372
C
.o
a
.o
0
6
w_
a! ,+
O0
0
_.1
W
1373
c-
O
._o
m
C_.
0
O.
_Z
L_
.-JLLJ m
<m Nw
--- _e
8_- _
e_
tll
l:a
w
\
1374
c,_o
.__
c
.o_
O.
0
O.
xz
W
1375
C
._o
c=
0
ii
_.m
Q.
0
Q.
xa
zl:::
_.1 0_-
_ _o
__l,e
8
g_
w
UD
1376
\1377
0,_
c-
O
.m
0
13. g_LL_"
0-_
--l.lg
z_
_>- _0
O0 ._
0 r_ o_
O0 --"
o 8_
W_
m_
1378
c-
O
,m
.>
0
::3
0
!,..--
0.
iiiiiiiii
L II
1379
C
0
0_
r_
C
.o
m
Q.
0
\
1380
C
0
.>_
C_
.=_o
1381
,m
._>
p
1382
e-
._o
C
0
,i
n
Q.
0
O.
(F)
om
_Z
laJ_
n z
..J_l
_LJ
oa
t----
0 _
,.J
00
r'r"
Z
a
u
f_
_ _i _
1383
U_
.>
1384
C
0
em
im
nun
a
0
ulm
W
n
0
31,,,,o
13.
n
0 _
uO
Zl_
t.u ItJ
1385
,_8
I!
v
ul
_z
w
1386
U3
.>_
1387
._8
.>
r'_
1388
c
0
°_
c-
O
°_
6_
u
t_
0
0.
Z
0
,_J
Z
_a
0..
0
i
L,L
!
1389
U:
1390
1391
C
0
°_
>
tm
C
0
t_
m
¢,j
0
Q,.
X
X
_ u
ul
I,,-
, : Ill
1392
C
0
°i(/)
°_
°_
C
.o_
i
"s
O
X
IN,
X
N
_ 5
ul
Z
©
b-
z
,-,J
i,-" ,,_
Z
__ o
1,4.
(3 z
0
_o
i " "
1393
C
.o
._>
1:3
C
._o
U3
w
O.
0
L_
a.
z
o
i
.-J
>
L.U
Z
W>-
woo
n-
t--
n
h-
0
(D
1394
.>
U:
Lo
_j
,_ ° _"
o.
0..
r-i '-I
1395
tuJGO M-
F--
F-
0 < 0LU .-J
_. _.Q
>
z
,," ai
_ ->
,,a I--
o
rl--I
W
w _zz_.
A _'. "->.
ew
_J
P-
0
1396
